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Abstract
Background:  Journal Club at a University-based residency program was restructured to
introduce, reinforce and evaluate residents understanding of the concepts of Evidence Based
Medicine.
Methods: Over the course of a year structured pre and post-tests were developed for use during
each Journal Club. Questions were derived from the articles being reviewed. Performance with the
key concepts of Evidence Based Medicine was assessed. Study subjects were 35 PGY2 and PGY3
residents in a University based Family Practice Program.
Results: Performance on the pre-test demonstrated a significant improvement from a median of
54.5 % to 78.9 % over the course of the year (F 89.17, p < .001). The post-test results also exhibited
a significant increase from 63.6 % to 81.6% (F 85.84, p < .001).
Conclusions:  Following organizational revision, the introduction of a pre-test/post-test
instrument supported achievement of the learning objectives with a better understanding and
utilization of the concepts of Evidence Based Medicine.
Background
The Residency Review Committee guidelines for Family
Medicine require teaching the skills necessary for the
critical appraisal of the medical literature. Most residen-
cy training programs accomplish this in the setting of a
monthly journal club. At our program, faculty involved
with organizing these sessions noted an ongoing frustra-
tion with the attendance, preparation, participation and
focus of the residents.
Within the framework of a needs assessment, residents
were surveyed to identify issues directly related to the
utility of the Journal Club. This opportunity to reorgan-
ize also allowed reexamination of the goals and objec-
tives for the Journal Club in line with those suggested by
others [1]. A formal curriculum review with new goals
and objectives was put in place, acknowledged by renam-
ing the sessions as "Evidence Based Medicine /Journal
Club". Paramount was a focus on critical appraisal and
clinical epidemiology from the Evidence-based perspec-
tive.
A syllabus of material on the approach to Evidence-
based Medicine was chosen to provide the skills neces-
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sary to allow the residents to become comfortable with
identifying valid articles, potentially impacting their
practice of medicine [2]. For this component of the ob-
jectives we combined the search for "poem's" (Patient
Oriented Evidence that Matters) from Slawson and
Shaunessey[3,4] with Sackett's emphasis on clinical epi-
demiology and the rigorous assessment of validity [5].
The importance of this knowledge base was reinforced by
using the first didactic session of the academic year to
provide a formal review of the materials. At this session,
incoming residents began with a formal test of their
skills. They were then presented with the syllabus of se-
lected articles from the JAMA series on the Users Guides
to the Literature [6], Slawson and Shaunsessey's work on
becoming information masters [3,4], web site references
and access to relevant texts.
An approach to evaluating the impact of these changes
represents the balance of this article.
Methods
Participants were family medicine residents in a Univer-
sity-based residency program. The PGY1 information
was collected but not included in this report, as they were
not available at the initiation of the revised Journal Club
in Module 10 of our 13 Module academic year.
In order to measure the progress in meeting the objec-
tives of the revised Journal Club, a written pre-test and
post-test was chosen as a primary method of evaluating
each Journal Club session. This consisted of 10 to 12
questions focused on the principles of Evidence Based
Medicine and clinical epidemiology, as well as the key
content of the articles. The items were prepared by the
Director for Journal Club (JSC) and appeared on both
the Pre and Post-tests. Keeping in mind the subjective
nature of creating appropriate questions it was felt that
well constructed questions could still demonstrate both
reliability and validity. Reliability has been equated to
the repeatability or stability of responses on repeated ad-
ministration. Face validity was demonstrated via clear
unambiguous questions. Content validity was achieved
through inclusion of questions incorporating the key
concepts of Evidence Based Medicine and clinical epide-
miology. This can be seen in a representative quiz pre-
sented initially to faculty and annually to incoming
residents to assess their EBM skills (appendix 1).
Analysis of results was accomplished using SPSS version
6.1 for Windows[7] on a microcomputer. Where appro-
priate ANOVA and two-tailed t-tests for paired samples
were used.
Results
The new format for the journal club was implemented in
the 10th module of the 13 module academic year. This
first module was designated for the study as Module A.
For consistency only those residents present for an entire
year were included in the analysis. This amounted to 35
residents in their second and third year of the residency
(table 1). Due to scheduling conflicts, no Journal Clubs
were completed during 4 separate modules (Quarterly
Grand Rounds X 2, Thanksgiving and Christmas).
As analysis of the results indicated a non-normal distri-
bution of scores and therefore results are presented us-
ing the median rather than the mean for each module.
Median group performance on the Pre-test improved
from 54.5 % to 78.9 % over the course of the year (figure
1). A significant linear trend for Pre-test scores was
shown between modules (F 89.17, p < .001). Median
Table 1: Pre-test and Post-test Results for the Median and Mean
Academic Median Median Pre to Post
Module Pre % Post % % Difference
A 54.5 63.6 16.7
B 41.7 66.7 60.0
C 66.7 78.6 17.9
D 55.6 72.2 30.0
E 60.0 73.3 22.2
F 50.0 71.4 42.9
G 75.0 78.1 4.2
H 73.3 0.0 0.0
I 78.9 81.6 3.3
Trend p < 0.001 p < 0.001 p ~ 0.046
Median 60.0 72.2
SD 12.6 25.1
Academic Mean Mean Pre to Post
Module Pre % Post % % Difference
A 52.1 60.0 15.2
B 41.1 66.7 62.3
C 63.8 73.5 15.2
D 57.2 72.0 25.9
E 60.0 73.3 22.2
F 54.2 73.5 35.6
G 71.0 78.8 11.0
H 66.1 0.0 0.0
I 75.0 97.0 29.3
J 76.0 78.3 3.0
Trend p < 0.001 p < 0.001 p ~ 0.046
Mean 61.7 74.8
SD 11.0 10.1BMC Medical Education 2001, 1:6 http://www.biomedcentral.com/1472-6920/1/6
Post-test results moved from 63.6 % to 81.6 % with a sig-
nificant linear trend (F 85.84, p < .001) (figure 2). The
overall Pre to Post-test difference reached significance (F
2.04, p =.046).
Discussion
The discussions during the monthly Journal Club began
with an obvious focus derived from the content of the
Pre-test. It was expected that the Pre-test would help to
identify participants who had not read or understood the
impact of the articles and help to focus the discussion.
The Pre-test also allowed the department to begin to
track, in a sequential fashion, objective measures of per-
formance for individual residents. The Post-test repre-
sented the group educational dynamic.
Identifying residents with problems on the Pre-test or a
lack of response on the Post-test was obvious and al-
lowed timely information to be forwarded to their aca-
demic advisors for remediation. As a bonus, tracking
attendance via a turned in quiz was facilitated and this
information also was forwarded to the residents academ-
ic advisor.
When critical appraisal skills among resident physicians
have been formally assessed, correct responses have var-
ied between 33 and 42 % suggesting limited integration
of these concepts [8]. This was confirmed at our institu-
tion with an overall average of 32% for incoming PGY1
residents over the preceding three years. Even after spe-
cific targeted interventions, correct responses have in-
creased only to 67 % [9]. The attainment of a Pre-test
median score of 79.0 % at the end of the first year of our
intervention was certainly comparable and significantly
exceeded those results [9].
Studies have also indicated that there is no correlation
between self-assessed competence and actual ability in
these skills [10]. With the Pre-test there is direct feed-
back regarding comprehension and competence. This
therefore gives us a quantitative assessment of the indi-
vidual residents facility with these critical concepts, as
they evolve over time.
There also appears to be little evidence that didactic Con-
tinuing Medical Education can yield any effect on per-
formance [11,12]. According to these authors the
emphasis of successful educational programs is based
upon a pre-course assessment of needs, opportunities to
practice relevant skills and after course activities that re-
inforce and facilitate change. Our Pre-test assesses
needs, the discussion offers opportunities to practice
skills and our Post-test reinforces and facilitates change
[11].
Conclusion
The introduction of a pre-test and post-test helped to
provide a uniformity in focus for the Journal Club. More
importantly this effort yielded improvements in objec-
tive measures of preparation and comprehension of the
key concepts of Evidence-based Medicine. Despite the
additional faculty workload, the ability to meet struc-
tured learning goals made the continuing effort worth-
while.
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